1. Introduction
===============

Throughout the years, psychiatric patient pregnancies have suffered multiple controversies. At some point in history continuing the pregnancy to term was highly discouraged, borderline illegal in some places of the world depending on the diagnosis. Having said this, the studies dedicated to psychopharmacology behind mental diseases in pregnancy are relatively new. Both doctors and patients have concerns and unanswered questions regarding the safety of medications during pregnancy and lactation. In this medical review we highlight chronic care in depression and bipolar disorder. The hormonal fluctuation that occurs during pregnancy is often a triggering factor for first episodes. Simultaneously chronic disorders are at risk of exacerbation when pregnant. Left untreated mental illnesses have been linked to cause their own set of problems, either by harmful behavior (neglecting perinatal care, drugs and alcohol, direct injury), or by stress. Prenatal stress has been tied by a series of studies to have a negative influence on the pregnancy outcome through hypothalamo-pituitary-adrenal pathway, inducing inflammation.

Our research team\'s experience is rich in the treatment of major depressive episodes developed in any trimester of pregnancy, the predominant options being for SSRI (mainly sertraline and fluvoxamine) and as an enhancer when the episode in question overlapped psychotic phenomena - olanzapine, risperidone or aripiprazole. Also, in the confusing episodes or with slow clinical evolution, we opted for clozapine or performed between 4-6 electroconvulsive treatment sessions. The literature, both old and modern, postulates relative and absolute contraindications in the use of mood stabilizers in pregnancy, the danger of lithium being well known, as well as the teratogenic effects of carbamazepine and valproate. Consequently, antidepressants remain first-line and mood stabilizers will be tried with modern antipsychotics, validated by the FDA as affective modulators.

The discussion touches on the teratogenic risk as well as neonatal toxicity associated with antidepressants (SSRIs, SNRIs, tricyclic and atypical), mood stabilizers also the benefits versus risks of ECTs as an alternative treatment. Regarding the classification of medicine based on their risks we used the universal scaling system as presented in [Table I](#tI-etm-0-0-8989){ref-type="table"} ([@b1-etm-0-0-8989]).

2. Risk of prenatal depression
==============================

Osborne *et al* ([@b2-etm-0-0-8989]) conducted an observational study on cortisol-stress reactivity due to prenatal depression and the effects on development up to a year, by comparing a case group of major depression disorder diagnosed women (and their offspring) to a control group of healthy pregnant women (and their offspring), concluding the following: i) abnormal stress-related biology (inflammation and cortisol) in pregnancy; ii) shorter length of gestation; iii) neonates with sub-optimal neurobehavioral function; iv) one-year-old infants with increased cortisol reactivity to stress.

This analysis did not include cases that overlapped other psychiatric diagnosis other than co-morbid anxiety disorder, or those with antidepressant medication at baseline. Premature labor is not the only negative finding current research ties to prenatal depression ([@b3-etm-0-0-8989]). Some evidence indicates low birth weight and intrauterine growth restriction. Results are ultimately inconclusive due to the interference of bio-psycho-social risk factors ([@b4-etm-0-0-8989]).

Others studies suggest that even mild depressive symptoms may be associated with a rise in inflammatory markers during early to mid-gestation ([@b5-etm-0-0-8989]). Timing is another key factor; maternal cortisol levels at different stages of gestation have various effects on the development of the babies. Exposure during early gestation was associated with a slower rate of cognitive development over the first 12 months, whilst exposure during the later stages had the opposite result ([@b6-etm-0-0-8989]). Whereas Braithwaite *et al* ([@b7-etm-0-0-8989]), implied that depression in the second and third trimester was not associated with cortisol reactivity to acute stress, or infant hyper-cortisol reactivity.

Considering the above, stress induced by depression can alter neurodevelopment, especially in the first trimester of gestation, deducing that treating depression might reduce stress and lower the risks, however, further investigation is needed.

3. Antidepressants
==================

Narrowing negative outcomes (cardiovascular malformation, pulmonary hypertension, sub-optimal neurobehavioral function, premature birth, low weight on delivery) to antidepressants alone is difficult; considering that genetics and other hereditary issues such as the underlying maternal mental illness as well as lifestyle can contribute to deformities. Over time the puerperal use of antidepressants has increased, although opinions are yet divided ([@b8-etm-0-0-8989],[@b9-etm-0-0-8989]). The challenges faced by the health care providers are to identify an optimal treatment plan considering associated endocrine particularities or work burnout syndrome ([@b10-etm-0-0-8989]), when research on the topic is still scarce.

### i) Selective serotonin reuptake inhibitors (SSRIs)

SSRIs are first-line pharmaceuticals in treating depression as well as the favored antidepressants during pregnancy, with an international prevalence estimate of 3.0% (95% CI, 2.3; 3.7) because of their safety profile. Moreover, among SSRIs the preferred substance was sertraline followed by citalopram ([@b8-etm-0-0-8989]).

On the other hand we came across contradictory evidence advocating that SSRIs may alter villous trophoblast syncytialization in a structure- and concentration-dependent manner, which may result in an imbalance of oxygen and nutrient exchange between the mother and fetus, and the production of pregnancy hormones crucial for fetal development and physiological adaptation of the mother ([@b11-etm-0-0-8989]). Secondly, the gestational use of SSRIs during organogenesis in the first trimester has been linked by a series of studies to be responsible of malformation, more commonly with septal defects (right ventricular outflow tract defects, atrial septal defects) ([@b12-etm-0-0-8989]) neural tube defects ([@b14-etm-0-0-8989],[@b16-etm-0-0-8989]), craniosynostosis, abdominal wall defects (omphalocele) ([@b14-etm-0-0-8989],[@b17-etm-0-0-8989]) and hypospadias ([@b14-etm-0-0-8989],[@b18-etm-0-0-8989]). Records also display a risk of spontaneous abortion due to severe life-incompatible malformation following the use of SSRIs during pregnancy ([@b19-etm-0-0-8989]).

Furthermore, women who received SSRIs during pregnancy had a significantly higher risk of developing preterm birth (PTB) compared with control groups. However, we should not forget that PTB is also frequently encountered in MDD cases thus giving grounds for more research ([@b20-etm-0-0-8989],[@b21-etm-0-0-8989]).

One important specification is that administering SSRIs during the last trimester of pregnancy may result in temporary (48-96 h) signs of withdrawal on delivery after *in utero* exposure, the primary manifestations being irritability, tremor, sleep disturbance, reduced appetite, hypotonicity or myoclonus, respiratory distress ([@b22-etm-0-0-8989]).

Childhood afflictions, such as autism spectrum disorder (ASD) and attention deficit hyperactivity disorder (ADHD) have been tried to be explained by *in utero* exposure to SSRIs in multiple studies, have conflicting results ([@b23-etm-0-0-8989],[@b24-etm-0-0-8989]). The contradicting data has generated more questions than answers.

### Sertraline (C-category)

Accumulating data indicate sertraline as a first line of treatment for MDD in pregnant patients, especially for new patients. Sertraline is also the preferred postnatal antidepressant used during lactation due low levels of exposure in breastfeeding infants and few adverse events described in case reports ([@b25-etm-0-0-8989]). Available studies recommend dose monitoring of sertraline throughout the pregnancy, aiming towards lowest therapeutically effective serum concentrations of sertraline in maternal blood. According to the said study a relatively low penetration into fetal circulation may contribute to a sufficient safety profile of sertraline during pregnancy ([@b26-etm-0-0-8989]).

### Citalopram (C-category)

To quote a study: Citalopram used during embryogenesis is not associated with a major malformation risk, but administered later in pregnancy it may provoke poor neonatal adaptation syndrome ([@b27-etm-0-0-8989]).

### Escitalopram (C-category)

Escitalopram has a good safety profile during pregnancy and breastfeeding, however, findings have suggested a higher risk of spontaneous abortion in some studies, which should not be overlooked ([@b28-etm-0-0-8989]).

### Fluoxetine (C-category)

First of all, studies on fluoxetine are more easy-accessed compared with some other SSRIs. It appears that the use of fluoxetine in mothers, during pregnancy and breast-feeding changed the response of the serotonergic and adrenergic receptor systems of newborns ([@b29-etm-0-0-8989]). A study identified long-term change in cortical cytoarchitecture with a decrease in the complexity of the dendritic tree of cortical layer 2/3 pyramidal neurons as a consequence of *in utero* fluoxetine exposure which results in an increased anxiety-like behavior ([@b30-etm-0-0-8989]).

### Fluvoxamine (C-category)

Fluvoxamine is mostly known for treating obsessive-compulsive disorder and is not as widely used in comparisons to other SSRI medication for depression. No well-controlled studies have been done in humans. Glazova *et al* ([@b31-etm-0-0-8989]), in 2014, conducted a study stating that fluvoxamine administration at early developmental stages leads to a delay in physical and motor development.

### Paroxetine (D-category)

Paroxetine is generally discouraged during pregnancy, distinctly during organogenesis. Research demonstrates a high risk for cardiovascular malformation (mainly ventricular or atrial septal defects) when treating prenatal depression with paroxetine ([@b32-etm-0-0-8989]).

### ii) Serotonin and norepinephrine reuptake inhibitors (SNRIs)

The is limited publishing found on the topic of SNRIs, recommendations regarding the use of SNRIs are correlated to SSRIs in most studies regarding antenatal exposure.

### Venlafaxine (C-category)

Most research suggests a low risk in using venlafaxine during pregnancy, yet opposing evidence is presented as follows: The use of venlafaxine in early pregnancy may be associated with an increase in spontaneous abortions and urogenital disorders ([@b33-etm-0-0-8989]). A new study also suggests a link between the use of venlafaxine during pregnancy and an increased risk of gestational diabetes ([@b34-etm-0-0-8989]). Holland and Brown ([@b35-etm-0-0-8989]) in their medical review describe the possibility of venlafaxine fetal withdrawal syndrome after antenatal exposure. The withdrawal syndrome includes the preceding signs and symptoms: poor feeding, jitteriness, respiratory distress and myoclonic seizure-like activity (with no electroencephalographic abnormalities) lasting up to 21 days.

### Duloxetine (C-category)

Duloxetine is unlikely to be a major teratogen although it may slightly increase the risk of cardiovascular malformations. It has also been associated by some researchers with postpartum hemorrhage ([@b36-etm-0-0-8989]).

### iii) Tricyclic antidepressants (TCAs)

It has been suggests that a preference of TCAs over SSRIs in early pregnancy is not justified. The undesired outcomes associated with SSRIs have been described with use of TCAs during gestation as well, such as cardiovascular malformation and prenatal antidepressant exposure syndrome. However, we expect to see less neonatal persistent pulmonary hypertension when prescribing TCAs to pregnant women. According to this medical report *Clomipramine* (C-category) is associated with more severe and prolonged neonatal symptoms, whereas *Nortriptyline* (C-category) seems to be safest medication for use during breastfeeding ([@b37-etm-0-0-8989]).

Previous guidelines released by NICE on the use of antidepressants during pregnancy and lactation presents the following results: a) The risks of taking TCAs during pregnancy and when breastfeeding is better established than those of newer drugs, although the issues of tolerability and risk in overdose remain. b) TCAs, such as *Amitriptyline, Imipramine* and *Nortriptyline* - C-category, have lower known risks during pregnancy than other antidepressants ([@b38-etm-0-0-8989]).

*Doxepin* (C-category) is contraindicated during lactation, it excretes into the breast milk, risking drowsiness and apnea as studies suggest ([@b39-etm-0-0-8989]).

### iv) Other antidepressants

*Bupropion* (B-category). Although not a favored antidepressant among non-pregnant women, its safety profile makes it a great candidate for treating depression during gestation. Analyzing data of pregnant women exposed to bupropion in the first trimester finds no increased risk of congenital malformations overall ([@b40-etm-0-0-8989]). Moreover, miscarriage rates are similar to other studies examining the safety of antidepressants during pregnancy ([@b41-etm-0-0-8989]).

### Trazodone (C-category)

Results suggest no increase of rates of major malformations, similar to nefazodone (C-category) ([@b42-etm-0-0-8989]).

### Mirtazapine (C-category)

It has a low teratogen risk. Yet one study identifies higher rates of spontaneous abortions in pregnant women when using mirtazapine ([@b43-etm-0-0-8989]).

4. Mood stabilizers
===================

For the treatment of bipolar affective disorder (BPAD), refractory major depression and psychotic disorders, mood-stabilizing medication is used, such as antiepileptic drugs (valproate, lamotrigine, carbamazepine), lithium (the most prescribed in BPAD in comparison with other mood-stabilizers) and second-generation antipsychotics, which are increasingly prescribed in recent years ([@b44-etm-0-0-8989],[@b45-etm-0-0-8989]).

It has been found that women diagnosed with BPAD who interrupt their medication during pregnancy have a 3 times higher risk to relapse ([@b46-etm-0-0-8989]). Also, by interrupting the medication for BPAD during pregnancy, there is evidence that the neurodevelopment of the children may be affected ([@b47-etm-0-0-8989]).

### i) Lithium (D-category)

Lithium is almost exclusively renally eliminated and the factors which influence its pharmacodynamic are: age, renal function (lithium plasma level decreases because of the increase in renal blood flow and GFR, especially in the third trimester of pregnancy), weight, pregnancy, lactation and other drugs administered simultaneously ([@b48-etm-0-0-8989]).

Some studies concluded that lithium does not have negative impact on neurodevelopment, but further research is needed for studying longer term developmental outcomes in children exposed to lithium *in utero* ([@b49-etm-0-0-8989],[@b50-etm-0-0-8989]). Lithium is considered the safest mood-stabilizer that can be used for the treatment of pregnant women, due to the small absolute risk of cardiovascular anomalies such as Ebstein\'s anomaly, even though this risk is 10-20 times higher than in the general population ([@b51-etm-0-0-8989]).

Other studies suggest a link between lithium treatment and the risks of miscarriage, anencephaly, premature closure of arterial duct, oromandibular-limb hypogenesis, large for gestational age infants, neonatal hypothyroidism, polyhydramnios, nephrogenic diabetes insipidus, lower IQ (with normal overall intelligence), but there are no results on the negative impact of lithium treatment on general development, growth and behavior ([@b52-etm-0-0-8989],[@b53-etm-0-0-8989]).

Pregnant women in treatment with lithium should not be recommended doses greater than 400 mg thrice a day ([@b54-etm-0-0-8989]). During pregnancy, the recommended lithium dose is the lowest effective one. The lithium level should be checked every trimester (for patients on stable doses of lithium), or monthly (for women who reinitiate the drug, or for those who suffer from hyperemesis gravidarum or dehydration, comorbidities that affect the absorption or the clearance of the drug). Twenty-four hours after delivery, therapeutic lithium levels should be checked, given the fact that after delivery the drug serum concentration increases due to the rapid decrease of the vascular volume ([@b48-etm-0-0-8989]).

### ii) Anticonvulsants

The teratogenic risk of anticonvulsants is higher compared with lithium especially when multiple anticonvulsants are used simultaneously. Women of childbearing age who are treated with anticonvulsants should also take 4-5 mg folic acid daily in order to reduce the risk of neural tube defects ([@b48-etm-0-0-8989]).

### Valproic acid (D-category)

Valproat is useful in the management and prevention of both maniac and depressive episodes. Alone, or combined with another antiepileptic drug, it is associated with the greatest risk of teratogenicity of all the mood stabilizers ([@b55-etm-0-0-8989]). Therefore, VPA should not be prescribed for most women of childbearing age with BPAD ([@b56-etm-0-0-8989]).

The unbound drug is responsible for its pharmacologic activity. It has been observed that at the end of the third trimester of pregnancy there is an increase in the clearance of Valproic acid, with a consequent drop in its serum level. Researchers noted that even if the total level of VPA declines, free VPA levels remain the same, so measuring the levels of total and free plasma VPA during pregnancy is required. It has been discovered that VPA can cause drug toxicity because of its enzyme inhibition activity and consequent increase in drugs concentrations ([@b48-etm-0-0-8989]).

A dose-response relationship was found for doses higher than 800-1000 mg, there is a risk of poor neurodevelopment in children exposed *in utero* to valproat in comparison to those from the general population, with a 9.7 points drop in the IQ score, an eight times higher probability of an IQ \<85 and lower verbal abilities ([@b57-etm-0-0-8989]).

Other studies also discovered motor skills and socialization deficiencies, as well as a higher risk of autistic traits than in the general population ([@b58-etm-0-0-8989]) lower originality ([@b59-etm-0-0-8989]) and attention deficit hyperkinetic disorder ([@b60-etm-0-0-8989]).

Studies have suggested that valproic acid and its derivatives have a negative effect on the closure of neural crest, thus, there is a 2-10-fold higher risk of neural tube defects (involving more often the lumbosacral) if used during pregnancy. It has also been associated with genital anomalies, cardiovascular malformations, hydrocephalus, slow intrauterine growth, pulmonary atresia and limb defects. In addition, a link has been found between the use of valproic acid during the first trimester and a higher risk of atrial septal defect, cleft palate, hypospadias, craniosynostosis and polydactyly ([@b53-etm-0-0-8989]).

Regarding the use of valproat in the third trimester, close to delivery, research suggests an association with feeding difficulties, abnormal tone, irritability ([@b61-etm-0-0-8989]), heart rate deceleration, hypoglycemia and liver toxicicty ([@b60-etm-0-0-8989]).

### Lamotrigine (C-category)

Lamotrigine is considered the safest mood-stabilizer for pregnant patients ([@b62-etm-0-0-8989]), because of its low risk of inducing fetal malformations and impaired cognitive development, but more studies are needed in order to identify more precisely possible major anomalies related to in utero exposure to lamotrigine.

It was not found to have an effect on the IQ score of children exposed *in utero* ([@b57-etm-0-0-8989],[@b58-etm-0-0-8989]). Although the North American Antiepileptic Drug Pregnancy Registry suggested an increased risk for oral clefts, a prospective comparative observational study found no differences between the control group and the lamotrigine-exposed one ([@b63-etm-0-0-8989]). This result is sustained also by a large sample size study on orofacial cleft and congenital anomalies after lamotrigine use during pregnancy ([@b65-etm-0-0-8989],[@b66-etm-0-0-8989]). A recent systematic review analyzed 21 studies on rates of congenital malformations after *in utero* exposure and the results were similar to those found in the general population ([@b67-etm-0-0-8989]). It has been suggested that doses higher than 300 mg/day increase the risks ([@b68-etm-0-0-8989]).

The metabolization of lamotrigine occurs in the liver and the enzymes responsible for this process are induced by pregnancy ([@b69-etm-0-0-8989]). So, lamotrigine clearance increases progressively and in order to maintain a therapeutic drug concentration, a dose increase is required ([@b70-etm-0-0-8989]). This change of the dose should be guided by clinical response. After delivery, drug plasma levels increase during the first 2-3 weeks after delivery, return to baseline and a dose adjustment is needed ([@b48-etm-0-0-8989]). If after delivery the dose is not modified, the patient may experience symptoms of toxicity (ataxia, nausea, vomiting, dizziness) ([@b71-etm-0-0-8989]).

### Carbamazepine (D-category)

Carbamazepine is not linked to a lower IQ, but it can cause lower verbal abilities. Carbamazepine use during pregnancy may also cause growth retardation, microcephaly, spina bifida, craniofacial abnormalities, transient hepatic toxicity ([@b72-etm-0-0-8989]), the risk being dose-dependent (maximum 400 mg/day) ([@b73-etm-0-0-8989]).

The metabolization is hepatic, clearance increases in pregnancy and the metabolism of other medications administered simultaneously can increase, resulting in lower drug concentrations and effects ([@b74-etm-0-0-8989]).

### Oxcarbazepine (D-category)

The malformation risk in children exposed *in utero* (ventricular septal defects, facal malformations, congenital hydronephrosis, major urinary tract defect, spina bifida cystica, clubfoot) is similar to that seen in the general population ([@b75-etm-0-0-8989]). At the same time a recent case report described a 12-hour-old newborn with neonatal abstinence syndrome which resolved by day 9 of life ([@b76-etm-0-0-8989]).

### Topiramate (D-category)

Topiramate given during pregnancy has been documented to cause major malformations in 4.2-9% of the cases. The most reported malformations are cleft lip (especially when Topiramate is used during the first trimester) ([@b77-etm-0-0-8989]), low weight for gestational age, microcephaly, palate or limb and even respiratory or cardiovascular anomalies ([@b78-etm-0-0-8989],[@b79-etm-0-0-8989]).

### Gabapentin (C-category)

There are limited reports regarding its safety when used during pregnancy but one observational study concluded that it has not been associated with any major malformations. Although findings show high rates of preterm births, low weight at birth and an increased need of therapeutic abortions ([@b80-etm-0-0-8989]). Further investigation is required in order to have some statistically significant results.

5. Second-generation antipsychotics (SGAs)
==========================================

SGAs are commonly prescribed as an adjuvant medication for affective disorders to reproductive-age women. Regarding the safety of second-generation antipsychotics during pregnancy, there is controversy and a large gap in research data.

A systematic review found a transient delay in the neurodevelopment of children exposed *in utero* to SGA (olanzapine, aripiprazole, quetiapine, ziprasidone, risperidone), which resolved by the age of 12 months ([@b58-etm-0-0-8989]). Another review concluded that while aripiprazole, quetiapine and olanzapine do not increase the risk of major congenital malformations, risperidone and paliperidone might associate a minor risk ([@b81-etm-0-0-8989]).

### i) Aripiprazole (C-category)

Available data do not show a high risk of malformation ([@b82-etm-0-0-8989]), but some studies found an elevated risk of lower birth weight, pregnancy hypertension and shorter gestation. Furthermore, aripiprazole is unlikely to cause gestational diabetes ([@b83-etm-0-0-8989]).

The first case report on long acting injectable aripiprazole, which was published in 2019, described no congenital malformations ([@b84-etm-0-0-8989]).

### Quetiapine (C-category)

Quetiapine is metabolized by cytochrome P450, which is upregulated in pregnancy.

In consequence, the plasma concentration of the drug decreases, requiring a dose increase during pregnancy. Literature suggests monthly clinical evaluation in order to detect the symptoms of depressive or maniacal episodes and to adjust the dose of quetiapine accordingly ([@b85-etm-0-0-8989]). The drug has not been related to major malformations ([@b86-etm-0-0-8989],[@b87-etm-0-0-8989]).

### Olanzapine (C-category)

From the scarce data available, the fetal outcomes are not different from the ones reported in the general population with the use of olanzapine in pregnancy. It is recommended to be used with caution during pregnancy, only if the benefits overweigh the potential risk to the fetus ([@b88-etm-0-0-8989]). There is evidence that women without diabetes, treated with olanzapine before pregnancy, have a higher risk of gestational diabetes in comparison to those who interrupt their treatment ([@b89-etm-0-0-8989]).

### Risperidone (C-category)

Risperidone use during pregnancy might increase the risk of major congenital abnormalities ([@b84-etm-0-0-8989]). On the other hand, there is no evidence of increased risk of gestational diabetes ([@b89-etm-0-0-8989]).

6. Electroconvulsive therapy (ECT)
==================================

ECT is an effective treatment for catatonia, severe depression, psychotic agitation, high suicidal risk, severe physical decline, medication-resistant illness, or endangerment regarding the adverse effects of drugs.

Pregnant women are at a higher risk when treated with drugs (premature delivery, low birth weight) and are prone to breakdown during pregnancy, even if they were not diagnosed with a psychiatric disorder before. Of all mood disorders, BDAD has been found to relapse the most frequently among pregnant women who interrupt their psychotropic treatment (\>70%). ECT is still stigmatized as a treatment for pregnant women with psychiatric disorders, one of the most significant reasons being the absence of codified practice guidelines for this population ([@b90-etm-0-0-8989]).

In order to make the best decision regarding the use of ECT on pregnant patients, doctors must take into consideration the risks of alternative treatment options and the consequences of the untreated psychiatric illness. The risks of ECT in pregnancy are not higher than the risks identified in the general population. In pregnant patients, the risks that occurred most often were premature contractions and preterm labor, but the frequency of their occurrence was not high and a clear link between ECT and this adverse effect has not been established. Moreover, ECT has not been associated with neurocognitive disturbances in children, congenital morphologic, behavioral abnormalities or miscarriage ([@b91-etm-0-0-8989]).

The authors of a meta-review listed fetal bradycardia/arrhythmia, premature birth, development delay, abdominal pain, uterine contraction, vaginal bleeding, placental abruption as the most frequent events that occurred when treating pregnant patients with ECT, but after analyzing the available data, they ended up supporting the fact that the administration of ECT in pregnancy is relatively safe ([@b92-etm-0-0-8989]). The same conclusion was drawn after research activity on ECT used in the first trimester of pregnancy, when only 1 patient out of 32 experienced a threatened abortion ([@b93-etm-0-0-8989]).

Ward *et al* ([@b91-etm-0-0-8989]) took into consideration the accumulated experience of 3 different medical centers from the US to formulate a guideline for the use of ECTs in pregnancy, which has not yet gained universal approval. Regarding anesthesia, Succinylcholin is safe to use during gestation. In order to avoid aortocaval compression which can cause fetal hypoxia, the pregnant patient must be placed in a left lateral decubitus position. Also, it is recommended to monitor fetal heart beats before and after each ECT.

Although several case reports and meta-reviews have been published that emphasize the safety of ECT upon pregnant women, the practitioners are still reluctant on this issue.

7. Conclusions
==============

This medical review serves to aid clinicians with perinatal psychiatry, by sharing experience, to help answer the question whether to continue treatment during pregnancy, as proposed in the title. Ideally pharmaceutics should be allotted for moderate-severe cases while mild cases should initially seek alternative treatment methods (psychotherapy, physical activity, meditation, mindfulness) in order to reduce stress, which could have a negative effect on child development. The overall risk-benefit ratio should be assessed by the health care provider and treated accordingly.
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###### 

Safety of psychiatric medications during pregnancy and lactation ([@b1-etm-0-0-8989]).

  Drug                                      FDA pregnancy category^[a](#tfn1-etm-0-0-8989){ref-type="table-fn"}^   Lactation category^[b](#tfn2-etm-0-0-8989){ref-type="table-fn"}^
  ----------------------------------------- ---------------------------------------------------------------------- ------------------------------------------------------------------
  Antiepileptics and mood stabilizers                                                                              
       Carbamazepine                        D                                                                      L2
       Lamotrigine                          C                                                                      L3
       Lithium                              D                                                                      L4
       Valproic acid                        D                                                                      L2
       Antidepressants                                                                                              
  Tricyclic and heterocyclic                                                                                       
       Amitriptyline                        C                                                                      L2
       Amoxapin                             C                                                                      L2
       Clomipramine                         C                                                                      L2
       Desipramine                          C                                                                      L2
       Doxepin                              C                                                                      L5
       Imipramine                           C                                                                      L2
       Maprotiline                          B                                                                      L3
       Nortriptyline                        C                                                                      L2
       Protriptyline                        C                                                                      NA
  Selective serotonin reuptake inhibitors                                                                          
       Citalopram                           C                                                                      L3
       Escitalopram                         C                                                                      L3 in older infants
       Fluoxetine                           C                                                                      L2 in older infants; L3 in neonates
       Fluvoxamine                          C                                                                      L2
       Paroxetine                           D                                                                      L2
       Sertraline                           C                                                                      L2
  Other antidepressants                                                                                            
       Bupropion                            B                                                                      L3
       Duloxetine                           C                                                                      NA
       Mirtazapine                          C                                                                      L3
       Nefazodone                           C                                                                      L4
       Trazodone                            C                                                                      L2
       Venlafaxine                          C                                                                      L3

^a^FDA classifies drug safety using the following categories: A, controlled studies show no risk; B, no evidence of risk in humans; C, risk cannot be ruled out; D, positive evidence of risk; X, contraindicated in pregnancy.

^b^Lactation risk categories are as follows: L1, safest; L2, safer; L3, moderately safe; L4, possibly hazardous; L5, contraindicated. The table has been adjusted to present data relevant to this article by selecting information regarding antidepressants and mood stabilizers, common medication used in treating depression.

[^1]: ^\*^Contributed equally
